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Plastic Waste A
Global Challenge

A~400 milliontonnesper
annum produced.

A Equivalent to the mass the
human population every
1.5 years

A91% of plastic isot
recycled

AOf the 9% thats nominally
recycled, the majority
formslow-quality second
life products.




Waste Plastic Pyrolysis

N
Recycling ’(&l’
Technologies

AWorking with
Industrial partner

Recycling Technologies
Ltd.

AEfficientIy convert
plastic waste into
valuable
petrochemical
feedstocks and fuels

AFluidisedbed
technology allows
large-scale processing
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Modular designminimisestransport.
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Waste Plastic Pyrolysis

Benefits of modular design:

Easy & efficient to set up new plants
A network of local plants
A minimise transport costs

Affordable & accessible to developing

countries

Implementable with little infrastructure

A Address plastic waste crisis where need
IS most pressing




[ 2 ¢KI UQa
problem?

Proven concepf
commercial reality

Reactor
hydrodynamics

Improved knowledge
needed for
optimisation

Large, opaque
systemsg how can we
Improve knowledge?

Recycling @

Technologies




Particle Volume Fraction 0.00s

A Numerical modelling techniqu2s capable ot accuratelv predi
flow dynamics of large, multiphase systems

{ Bral main opt apli :
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CFBDEM

A MP-PIC
A TEM




CFBDEM QOpenFOAMLIGGGHTS) vs. MRC (Barracude

A Particles modelled as individual A Particles typicallynodelled in group

solid objects (DEM) 2NJ aOf 2dzRa €

A Individual particle collisions A Interactions between clouds of
directly simulated particlesmodelled

A All physical parameters, A Frictionand restitution indirectly
including friction and modeledvia normal stress, BGK
restitution, directly collisions, and similar statistical
implemented models

A Comparatively slow (generally | A Comparatively fast (can simulate
limited to order oflM particleg >100M particles)

Can either method faithfully reproduce
dynamics of real fluidiseéded systems?

How can we rigorously test this?




Positron Emission Particle Uses highkpenetrating

. gamma radiation to directly
TraC kl n g track the threedimensional
motion of particles through
particulate, fluid and
multiphase systems, with
high temporal and spatial
resolution.

y ety Acthasos ' PEPT ianiquely well suited

Mineryd Particle
\.\. to validation of numerical
& 1= models

A Detailed, 3D images of
dynamicsA direct,
guantitative comparison
with numerical data

Al'lry aasSSsS Ayaai
walled industrial systems
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Positron Emission Particle Tracking

Tracer Particl

Windows-Yule, C. R. K., Seville, J. P.
K., Ingram, A., & Parker, D. J. (2020).
Positron Emission Particle Tracking of
Granular Flows. Annual Review of
Chemical and Biomolecular
Engineering, 11.

Detector head




Positron Emission Particle Tracking

Tracer Particl

Windows-Yule, C. R. K., Seville, J. P.
K., Ingram, A., & Parker, D. J. (2020).
Positron Emission Particle Tracking of
Granular Flows. Annual Review of
Chemical and Biomolecular
Engineering, 11.

Detector head



Validation: Positron Emission Particle Trackine
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